An easy procedure to obtain extracts enriched in trixagol monomalonylesther (1) from aerial parts of the plant Belladia trixago chemotype Trix was developed. Preparation of (+)-dihydro--ionone (4) was carried out directly from the extracts with good yields by selective oxidation. Other interesting odorant products as -ambrinol (5), ambraldehyde (6) and the tricyclic compound 7 were synthesized very efficiently using (4) as intermediate.
Bellardia trixago (L.) All., also known as Trixago apula Steven and Bartsia trixago L. (Scrophulariaceae), is a plant that is widespread distributed in the Mediterranean region. Its chemical composition reveals the existence of different classes of natural products such as iridoids and lignan glycosides [1] , flavonoids [2] and terpenes [3] . In Andalucía (south Spain), the presence of three different chemotypes of the plant has been detected. These are known as Bt-Trix, Bt-GeGe and Bt-LD by having as major components of extract trixagol monomalonylester (1a), geranylgeraniol monomalonylester (2) and labdadienol monomalonylester (3), respectively [4] . Diterpene trixagol (1b) has a monocyclic skeleton, which may be an adequate starting material for the synthesis of the (+)-dihydro-ionone (4) . This compound possesses fragrance properties remembering natural violet tonality and until to date the olive fruits are the only natural source that has been described for its synthetic preparation. Thus the oleanolic acid present in them is transformed in (+)-4 by synthesis in seven steps [5] . Additionally 4 can be considerated a useful chiral building block for the synthesis of -ambrinol (5), ambraldehyde (6), ambracetal analogous (7) and (+)-ambrein (8) . The compounds 4-6 results of the oxidative degradation of natural 8 and are among the major components of ambergris, being partly responsible of its pleasant odor [6] . -Ambrinol (5) possesses an exceptionally strong odor and fixative properties and it is very appreciated in Perfumery [7] . In addition, 8 have been reported to have anti-inflammatory, antinociceptive and aphrodisiac activities [8] . Since the discovery of their applications have been described different synthetic strategies to obtain them [9], developing in their majority racemic synthesis through multi-steps sequences.
Given the presence significant amounts of 1 in the extracts of B. trixago chemotype Trix and continuing with our line of research on use of natural products as quirons for the synthesis of products of interest [10], we present here the works focused on the use of this plant for the preparation on a multigram scale of (+)-dihydro--ionone (4) . Later this homochiral synthon will be used as intermediate for the synthesis of 5 and 7, and that formal of 6. In this sense, initially we show the results of the degradation study of trixagol acetate (9) to demonstrate the feasibility of the enantiospecific synthesis of (+)-4 and also the attempts of the degradation of the trixagol monomalonyl ester (1a) directly from the extracts, in order to facilitate the process.
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We started the experimental work carring out an optimization of the extraction process of Bellardia trixago, chemotype Trix. With this objective in mind, aerial parts (flowers and/or leaves) were extracted with different solvents, such as hexane, t-butylmethylether, EtOAc, MeOH, in system Soxhlet or by maceration over different times. As conclusion of these works, we have observated the greater proportion of 1a from flowers and the best yields were obtained from ether extracts resulting from flowers maceration over 30 min [11] . The 1 H NMR spectra of these extracts showed signals corresponding to 1a, as a major component in proportions near to 60%, together with others due to fatty acids and benzoic acid.
Then the extract obtained by the optimized procedure was saponified with KOH in MeOH at room temperature and subsequently acetylated with Ac 2 O/pyridine at room temperature yielded a product that was chromatographed over silica gel to obtain trixagol acetate (9) [3] with a yield of 55% calculated from the extract. Ozonolysis of 9 under similar conditions to those for the selective degradation of the side chain of communic acids [10e] (see experimental) led to 4 [5b] (Scheme 1) with a yield of 57%. This result can be explained by having in consideration that of the three double bonds presents in 9, the  2 is deactivated by the vicinal acetoxy group whereas the exocyclic one is disubstituted being both lesser reactive toward the oxidation than the  6 . Having established that the regioselective degradation of 9 is possible, we performed the direct oxidation of the ether extract containing majoritarily the monomalonyl ester 1a. Ozonolysis of this extract under different conditions led to a complex mixture where the formation of 4 was never observed. The attempts of oxidation by KMnO 4 in different solvents and media were also negative. However, the oxidation with OsO 4 /NaIO 4 in t-BuOH:H 2 O (60:7) at 45ºC for 7 h allowed to obtain 4 with a yield of 17% (Scheme 2, Table 1 , entry 1).
Encouraging by this result, the reaction conditions were studied and optimized and the results are showed in Table 1 . The initial proportion of reagents and solvents was in accordance with Barrero et al. [10f] and considering that the 100% of the extract is trixagol monomalonate (1a) (entry 1). Then the amounts of reagents and solvents were successively reduced (entries 2-6) to the optimization of the production of (+)-dihydro--ionone (4), the best conditions being those of the entry 6 (60% of yield in relation to the average of the calculated amount of 1a in the extracts).
With (+)-dihydro--ionone (4) in our hands, it was used in the synthesis of -ambrinol (5) by cyclization in presence of p-toluenesulfonic acid (TsOH), under conditions that have been previously reported [12] , whereas the treatment of 4 with AD-mix  followed by cyclization in acid medium led to 7 [13] (Scheme 3). Compounds 5 and 7 were obtained with a yield of 87% and 69%, respectively. The use of 4 for the synthesis of ambraldehyde (6) reported by Ohloff et al. [14] allows us to make an approach to the formal synthesis of this compound using our own methodology for the preparation of 6.
In conclusion, we have developed an efficient and simple methodology to obtain dihydro--ionone (4) from direct oxidation of ether extract of the aerial parts of B. trixago chemotype Trix. -Ambrinol (5) and tricyclic compound 7, products of interest in the perfumery industry, were obtained from 4 in one or two steps with good yields. 
Experimental

Ether extract of Bellardia trixago:
The aerials parts of B. trixago (100 g) were extracted with t-butylmethylether by maceration at room temperature for 30 min. After filtration, the solvent was evaporated in vacuo to obtain the extract (3.8 g). 1 H-NMR spectrum presents signals assigned to the following compounds: 1a [3], benzoic acid and fatty acids.
Preparation of trixagol acetate (9): 10% KOH in MeOH (50 mL) was added to the ether extract (1 g) in MeOH (50 mL). The solution was kept at room temperature for 12 h. After removing most of MeOH and diluting with H 2 O (200 mL), the solution was extracted with t-butylmethylether.
The organic layer was washed with brine, dried with anhydrous Na 2 SO 4 , filtered and concentrated in vacuo to yield a crude product that was dissolved in pyridine (5 mL). Acetic anhydride (5 mL) was added to pyridine solution and the solution was kept at room temperature for 12 h. After the usual workup, a crude product was obtained and then purified by column chromatography over silica gel (hexane:t-butylmethylether, 95:5) to yield 9 (552 mg, 55% in relation to the total extract).
Compound 9: It has been identified by spectroscopic data. These data were consistent with those previously reported [3] .
Preparation of (+)-dihydro--ionone (4) from trixagol acetate (9): A slow O 3 /O 2 mixture (5 L/h) was bubbled for 1 h through a stirred solution of 9 (225 mg) in dry CH 2 Cl 2 (30 mL) at -78ºC. The mixture was flushed with argon and after addition of Me 2 S (3 mL) was kept at room temperature for 12 h and then evaporated in vacuo. The crude product was purified by column chromatography over silica gel to yield 4 (hexane:t-butylmethylether, 93:7, 75 mg, 57%).
Compound 4:
It has been identified by spectroscopic data. These data were consistent with those previously reported [5b].
Preparation of (+)-dihydro--ionone (4) from Ether
Extract: A 0.2% OsO 4 aqueous solution (4 mL, 0.03 mmol) was added to a solution of ether extract (1 g) in t-BuOH (15 mL) and H 2 O (2 mL) heated at 45ºC and with stirring. After 15 min, NaIO 4 (3 g, 13 mmol) was added to the mixture, and it was stirred for 7 h at the same temperature. The mixture was filtered and concentrated in vacuo to obtain a crude product that was fractioned with t-butylmethylether:water. The organic layer was washed with brine, dried with anhydrous Na 2 SO 4 , filtered and concentrated in vacuo. The crude product (786 mg) was purified by column chromatography over silica gel (hexane:t-butylmethylether, 93:7) to yield 4 (154 mg, 60% in relation to the amount of 1a).
Preparation of -ambrinol (5): p-Toluenesulfonic acid (258 mg) was added to 4 (194 mg, 1.0 mmol) in dry toluene (4 mL) under argon. The mixture was stirred at room temperature for 5 h. The solution was poured into a NaHCO 3 aqueous solution (100 mL) and extracted with t-butylmethylether. The organic phase was washed with brine, dried with anhydrous Na 2 SO 4 , filtered and concentrated in vacuo to yield a crude product that was purified by column chromatography over silica gel (hexane:t-buthylmethylether, 95:5) to obtain 5 (169 mg, 87%).
Compound 5: It has been identified by spectroscopic data. These data were consistent with those previously reported [12] .
Preparation of (1S,6S,9R)-5,5,9-trimethyl-10,12dioxatricycle[7.2.1.0 1.6 ]dodecane (7): AD-mix  (715 mg, 0.72 mmol) and methanesulfonamide (49 mg, 0.52 mmol) were added to a solution of 4 (70 mg, 0.36 mmol) in t-BuOH-H 2 O (1:1) (1.4 mL). The mixture was kept at room temperature for 24 h with stirring. Then Na 2 S 2 O 3 (0.7 g) was added and the resulting mixture was stirred for 30 min and then 5N NaOH (10 mL) was added. After 5 min, it was diluted with EtOAc and washed with brine. The organic layer was dried with anhydrous Na 2 SO 4 , filtered and concentrated in vacuo. The crude product (120 mg) was purified by column chromatography over silica gel (t-butylmethylether) to yield a product (52 mg) that was dissolved in CHCl 3 . The solution was kept at room temperature for 25 min, then the solvent was concentrated in vacuo to obtain 7 (52 mg, 69%).
Compound 7:
It has been identified by spectroscopic data. These data were consistent with those previously reported [13] .
